Introduction. The diversity in self-identified lesbian and bisexual women's sexual interactions necessitates better understanding how and when they integrate personal lubricant into different experiences. However, little is known about lesbian and bisexual women's lifetime lubricant use, particularly in a nationally representative sample.
INTRODUCTION
Recent literature has begun to illuminate the considerable diversity in sexual attitudes, behaviors and relationships among self-identified lesbian and bisexual women. 1 In response to
historical misunderstanding of what constitutes "sex" between lesbian and bisexual women and their partners, researchers have begun to pay particularly attention to the specific solo and partnered behaviors that lesbian and bisexual women integrate into their sexual repertoire. Scientific literature describing women's lube use is growing. Nationally representative surveys of U.S. adults have shown than a majority (62.0% -65.5%) of women aged 18 to 59
years have ever used a lubricant for solo and/or partnered activities, with a quarter of the same age group doing so in the last month. 13, 14 In the same data, about a third of adult women indicate using lubricant during partnered and solo sexual behaviors during their most recent sexual encounter, both with and without condom use. [15] [16] [17] Nationally representative samples of lesbian and bisexual women suggest similarly high levels of lifetime lube use, 18 with 25% of lesbian-identified women and 40% of bisexual-identified women reporting lubricant use in the past month. 3 Additional work has demonstrated that lubricant is most commonly applied to a woman's genitals, her partner's genitals or to her partner's fingers; half of women report selfapplication, and a third indicate partner application.
15-17
Existing research suggests that women may use lubricants for a number of reasons, 14 such as increasing physical comfort, increasing sexual pleasure and satisfaction during vaginal or anal penetration, 16 or to increase vaginal wetness and orgasmic response during sex. 17, 19 Lubricant may also be recommended to women for the reduction of pain, and the risk of vaginal or anal tearing, as well as the amelioration of vaginal dryness. [19] [20] [21] Moreover, various public health initiatives recommend the addition of water-or silicone-based lubricant to male condomprotected sex acts as a means of reducing male condom failure, such as breakage.
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Although these studies provide general evidence as to the widespread use and factors associated with women's lubricant use, little is known about the frequency and context of selfidentified lesbian and bisexual women's lubricant use over the lifespan, their perceptions of lubricants, or their motivations for using lubricants. One reason for this paucity can be linked to the general challenges of recruiting lesbian, gay, bisexual and transgendered (LGBT)
individuals. The absence of a sampling frame for LGBT individuals (e.g. a list of all population members) often compels researchers interested in these groups to rely upon more feasible nonprobability based recruitment methods, such as convenience sampling. 23 The bias introduced in these methods can make it difficult to reliably generalize findings about beyond the specific individuals in a given sample. Therefore, an important contribution of the current study is our use of a probability sampling approach, making these results nationally representative of selfidentified lesbian and bisexual women's lubricant use patterns.
A second factor in this limited understanding is associated with inconsistency in the manner in which studies define sexual orientation and/or sexual identity. Specifically, a large number of previous studies have collapsed "lesbians" and "bisexual" women into one monolithic category designated as "women who have sex with women (WSW)." 24 This false assumption of similarity between these two groups 25 both masks differences in lesbian and bisexual women's unique preferences and choices important to understanding their sexual health, and obscures elements of their sexual behavior vital to the success of public health and/or education intervention and research. 24 Thus, an additional strength of the current study is our ability to assess lubricant use patterns and motivations separately among lesbian and bisexual women. Lesbian and bisexual women, 6
Aims
The overall aim of this study was to assess the prevalence of and characteristics associated with lesbian-and bisexually-identified women's lifetime lubricant use. Specifically, we examined demographic factors associated with lifetime lubricant use, the reasons for which lesbian and bisexual women started using lubricant, the sexual contexts associated with recent lubricant use, and women's frequency of use and perceptions of lubricant use during specific sexual activities. through GfK are based on a national probability sample established using both random digit dialing (RDD) and an address-based sampling (ABS) frame. ABS involves the probability sampling of a frame of residential addresses in the US derived from the US Postal Service's Delivery Sequence File, a system which contains detailed information on every mail deliverable address in the US. Collectively, the sampling frame from which participants are recruited covers approximately 98% of all US households. Randomly selected addresses were recruited to the research panel through a series of mailings and subsequently by telephone follow-ups to nonresponders when possible. More information about these methods can be found on GfK's website.
METHODS

Data Collection Procedure
27
The sampling frame involved both heterosexual and LBGT individuals, all of whom received a recruitment message from GfK that provided a brief description of the NSSHB and invited them to participate. A total of 6,175 were included in the initial sampling frame, with 61.5% (N = 4,020) viewing the informed consent. The majority of those individuals, 81.7% (N = 3,285) consented to participate, of which 3,138 (95.5%) individuals completed the survey. Thus, a total of 78.1% of people who viewed the consent form completed the entire survey.
For the current paper, we retained individuals (N=360) who identified themselves as women, and who additionally indicated their sexual orientation to be homosexual/lesbian or bisexual. Post stratification weights -one specific to heterosexuals and one specific to LGBT individuals -were generated to correct for sources of sampling, as well as non-sampling error, using demographic distributions from the most recent data available from the Current Population Survey (CPS). Thus, because these weights include adjustments to population level characteristics, their application in statistical models allows nationally representative conclusions. In the current paper, the LGBT weight was applied to all data. The Institutional
Review Board at Indiana University -Bloomington reviewed and approved all protocols associated with this study. Recency of lubricant use was assessed both overall, and in specific sexual contexts (during solo masturbation, during partnered sex, during partnered intercourse, with a condom, with a vibrator or with a dildo) (ever used: no/yes, and recency: past 30 days, past 90 days, past 12 months and more than a year ago). For any lesbian and bisexual women who reported lubricant use in the past 90 days, we also examined the frequency of overall and behavior context specific use (once or twice, 3-5 times, 6-10 times, more than 10 times). For additional comparison, we also examined how frequently lubricant was used out of the last ten times participants reported masturbation, any oral sex, any vaginal sex, and any anal sex.
Measures
Finally, lesbian and bisexual women also reported on their overall reasons (e.g.
curiosity, for fun, to manage vaginal pain), and sexual activity specific reasons (e.g. partner suggested, friend recommended, doctor/nurse recommended), for lubricant use (all: no/yes), as well as on their agreement with reasons for using lubricant during sexual activities (e.g. makes it easier to feel aroused or makes sex feel better) (all strongly disagree to strongly agree).
Data Analysis
Frequencies and descriptive statistics were used to examine the prevalence of lesbian and bisexual women's lubricant use rates, as well as their perception of and reasons for using lubricants. In addition, we used a series of logistic regression models to predict sociodemographic factors associated with the likelihood of lesbian and bisexual women's perceptions of lubricant use and their likelihood of using lubricant. (SPSS, 21.0).
RESULTS
Overall Participant Characteristics and Lubricant Use. Table 1 provides a descriptive overview of the demographics of our sample. Participants who identified as a lesbian tended to be older than participants who self-identified as bisexual.
While almost 75% of the participants who identified as bisexual were under the age of 40, over half of the participants who identified as a lesbian were over the age of 40 (Table 1) . Both lesbian and bisexual-identified participants reported at least some college. While over half of the participants reported their race/ethnicity as White/Non-Hispanic, a sizable minority of participants reported that they were Black, Non-Hispanic or Hispanic. The highest percentage of participants reported that they were currently living with their relationship partner.
Relationship status was a significant predictor of lubricant use for both lesbian and bisexual-identified participants. Compared to participants who were single and not dating, the odds of lubricant use significantly increased for participants who were married and living together (p<.05). For bisexual participants, the odds of lubricant use also increased for those who were single and dating relative to those who were single and not dating (OR=15.47, p<.05).
Among lesbian-identified women, Black/Non-Hispanic participants were more likely than White/Non-Hispanic participants (OR=1.10; p<.001) to have ever used lubricant. Age and education were not significantly associated with lubricant use history for any participants.
Overall and Sexual Behavior Context and Recency of Lubricant Use.
As shown in Table 2 , most lesbian-identified participants (60.1%, N=76) stated they had ever used lubricant at some point in their lifetime. The highest prevalence of use was reported in the 50-59 year old group (74.5%) and the lowest prevalence of use in the 25-29 year old group (47.7%), and half of all other age groups (54.3% to 57.5%) also reported lifetime lubricant use.
As shown in 
Frequency of Lubricant Use.
As shown in Table 3 , bisexual and lesbian participants differed in the frequency with which they reported lubricant in the past 90 days for different behaviors. Overall, bisexual women reported greater frequency of lubricant use across behaviors as compared to lesbian women. Bisexual participants reported using lubricant more than ten times for solo masturbation (39.67%), during partnered intercourse (38.27%) and with a vibrator (36.33%). However, between a third and half of lesbian women reported using lubricant only once or twice during solo masturbation (40.33%), during partnered intercourse (40.97%), with a vibrator (38.79%) and with a dildo (40.45%).
Reasons for Lubricant Use.
Lesbian and bisexual women exhibited some similarities in their reasons for first beginning to use lubricant (Table 4) . About 40% of both groups noted use was initiated "for fun"
and about 30% of both groups cited sexual event associated reasons, including foreplay enhancement, partner desire, to increase wetness and to increase sensation, as motivations for first use. More bisexual (42.4%) than lesbian (30.0%) reported being curious about lubricant.
Interestingly, while almost 60% of lesbian women suggested use was motivated by a desire to make sex more comfortable, only 15.1% of them endorsed lube to manage vaginal pain.
Bisexual women more commonly reported lubricant for risk reduction purposes, such as vaginal tearing or condom breakage. Very few lesbian or bisexual women began using lube during sexual activities out of family member or clinical recommendation.
Average Use Frequency, Perceptions of and Experiences with Lubricant Use.
Both lesbian and bisexual women reported using lubricants on average about one or two times out of the last ten times they engaged in masturbation, oral sex or vaginal sex. Increased age was associated with more frequent lube use during vaginal sex among lesbian women (OR=2.81). Bisexual women reported using lubricant the majority of the time -about eight of the last ten -they participated in anal intercourse.
The majority of bisexual and lesbian-identified participants (Table 5) reported that lubricant makes "it easier to feel aroused" (bisexual: 60.5%; lesbian: 75.6%), "sex feel better"
(bisexual: 65.7%; lesbian: 84.6%) and "sex more comfortable" (bisexual: 80.7%; lesbian: 87.7%)
Older bisexual-identified participants significantly more likely than younger participants to indicate that lubricant makes sex feel better (OR=1.05, p<.01). Older lesbian-identified participants were significantly more likely than younger participants to endorse the statement that using lubricant during sexual activities is "only for older people" (OR=1.09, p<.05) and/or it "makes sex more comfortable" (OR=1.11, p<.001). Importantly, we also highlight differences between lesbian and bisexual women on these attributes.
DISCUSSION
Demographic differences in lifetime lubricant use may reflect the different purposes that lubricant serves at different points in the lifespan. For example, bisexual women who were single and dating, and lesbians who were married and living with their relationship partner were more likely to ever having reported used lubricant. While we did not examine relationship length, these findings may reflect differences in the types of sexual behaviors that partners engage at different times during their relationships. This latter point is also reflected in how age impacts the diversity of solo and partnered behaviors during which lesbian and bisexual women employed lubricant use. For example, partnered foreplay/sexual play and partnered intercourse were the overall most common past month contexts during which lesbian and bisexual women reported, with less use in older age groups. Likewise, lubricant use in association with solo masturbation for bisexual women and dildo use for lesbian women increased. In addition, bisexual participants used lubricant the most frequently for solo masturbation and partnered intercourse, whereas lesbian reported using lubricant quite infrequently for any activity.
Lesbian and bisexual women reported a variety of reasons for commencing lubricant use, the most common of which were out of curiosity or fun. As with prior studies, women also cited sexual-event specific reasons, including enhancement, partner desire, to increase wetness and to increase sensation. 16 pain. This latter point could suggest an important spectrum of sensations for which lubricant is used besides those associated typically with either "sexual pleasure" or "sexual pain," particularly in light of the fact that a majority of lesbian and bisexual women agreed with the idea that lubricant could be used to both get aroused, and to make sex feel better. However, more research is needed in regard to lesbian and bisexual identified women's experiences of pain during sex and the many ways they seek to address painful sex. Recent research suggests that women, regardless of sexual orientation, who partner with men are more likely to report pain during sex, likely because of a greater emphasis on vaginal intercourse during their partnered sex. 28 Subsequent population-level research should explore this as well as steps that women take to address painful sex, including lubricant use, broadening the range of sexual behaviors, communication, and so on.
IMPLICATIONS
Our findings have several significant implications for both research and clinical practice. 
Strengths and Limitations
As with all research, this study has both strengths and limitations. Similar to other crosssectional survey studies, participants were not able to clarify survey items assessing lubricant use or sexual behaviors that they may have found unclear. Moreover, like other studies of sexual behavior, some participant self-selection is possible. Although the sampling methods were designed to ensure similarity between responders and non-responders on key socio-demographic variables, we are unable to assess the extent to which participants were different on study variables from those who either did not respond to the recruitment messages or those who responded and chose not to participate. We also did not assess the length of time participants engaged in the sexual activities with which they reported using lube. Moreover, while the majority of participants in the sample reported their last sexual event occurred with another woman, we did not assess the gender of sexual partner for lifetime sexual behaviors or for lubricant use. Finally, some lubricant use recency questions were assessed for general sexual activity use (e.g. "partnered intercourse") rather than within the context of specific behaviors.
These limitations notwithstanding, this study invokes two important strengths over prior literature, such as use of nationally representative, probability-based sampling techniques over more traditionally used convenience samples of sexual minority individuals. 23 We also conducted detailed analyses of lubricant use separately for self-identified lesbian and bisexual women, rather than assuming similarity between all "women who have sex with women."
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Since the ability to design and implement health promotion or prevention programs specifically targeting lesbian and bisexual women is contingent upon data that reliably document the context of risk and/or protective sexual activity, 7 these data provide important lifespan information about lubricant use. They highlight, for example, the marked diversity in motivations for lubricant use, the behaviors during which they use lubricant, and the aspects of sex that improve as a result of lubricant use. This study reinforces the growing body of evidence as to the need for research and clinical policy need to be attentive to these potential differences between self-identified lesbian and bisexual women, as well as between lesbian and bisexual women and heterosexual women, when engaging "women who have sex with women" as clients in practice or as participants in research studies. 
